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r F if^r/^S 1 9 SnmcOA r F if) ^Writit 

m.h\.x^m\z^m^^^bifix^^. ^wi-^t. 
tm'mmx\x. "Wi^w fi^m-^m^^iz.^^. z.^h 

(EB) . X^. I— if^t^^^ 

[0 0 9 5] ^V>T% IfTfef^couv?^ 

(FEB) -rsci:t-J:oT, ^^^^i: bfci^^S 

0—15 0°C. \ 0 0—15 

:^Ym^mn:0.h\.x(DmLM^imwLxmn.~^^. z.<d 

iy^X^^^ :z:lX. mnMh\.X^mz^m'rhz.h(o 

x^^m.m'^yYmmn.. 7Ym\\zti ^ i-^m\z{\^^f\.^ 
nn^U(o I , \\mzm^^^m<D^mYm<Di^mm 

(TMAH) . TK^^bx K^^^yUTV^- (te 



(15) 



mm^9-9 0 6 3 7 



27 



28 



[0 0 9 61 



1 



7^ n ^-^^ =r — 7^ ^ > ^ Hfc;^ iJ? - ^ ^ Aixfc+ 
^tC|£J^$i^fcl 0 Oml(^-^^JI^7^;^:=il:i, 3 0ml CD 
l£J^:^it;7^^l^>'. 6g (4 6. l^y^/U-) CD (±) 
-:^,<vi::^y^y^ hly^U-A. 82g (46. l^y 

^TTOT:T^m«^Ufco 5. Ig (5 

0. 4 5!;^/l-) (D h y :^^/l-r 5 V^t>'l OmgcDN, 

N->^;^^yi-T^ / t°y v^v^^;t]DU. orr-i^raW 

^i^^^ff^^S 0 0ralCO^M4-t^^b, lOOmlCO 
fc, ilxm=5. 94 g (6 5%), 

[0 0 9 7] n^Mz_^mk(Dj^m<D'i^m^\x. ^coiif? 

NMR (CDCLa , 6, J in Hz ) : 6 . 0 
5, 5. 5 8 (-?ri^^';h. 1 H) , 4. A A- A. 3 5 

(2H, m), 3. 19 (IH, d, J = 17. 5), 
2. 6 2 (1 H, m) , 2. 6 0 (1 H, d, J = l 40 
7. 5), 2. 03(1 H, m), 1.91, 1.66 

{^;h.^'^X3H, s) „ 

[0 0 9 8] ^fc. I R(D^^fftOl^:^fi> ^cDiSt^r-fe 
v^X<<^-^fzM'\^'X'^\Z.^^^X. sfis 
t r o n g (?^) , mfime d i u m . ^UTw 

{Iwe a k (g|) 

I R (KB r , neat, cm-') : 2 9 8 0 (w) , 
1743 (s), 1714 (s), 1271 (m), 1 
17 3 ( s ) , 116 1 ( s ) , 1 0 7 4 (m) , 
M2_ 50 



7<^:^y/U^(±) -^^"^nzz-y^^^ 

'M^W^^^iz,! 0 ^vsA(D'^:^W^y^^^\z.^ 5. 9 4 
g (3 0^y^/U) cDmJfS^iJir-IiMcO^:^^' yyw-^ 
(±) — yy^n - -/^ h>'^;^v^/l^, 5. 04 g 

(3 0 5:y^/u) (D^ ^ ^ y /u^'>i? u--.=ir>^/u. 20 

ml(7?>^:::r^i^>'^t>*l . 48g ( 9 ? y ^/l-) (DTyt' 
^'^'^ yy^n::! h y ^l- (A I BN) €:^;^JPU, 
^T{;8 O^T-SB^r^lMM^bfc. Sf^^f^^v^ t K 
P^^V (THF) X^^X^fzik. Ko=^y V 

fco ^fe^bfc?t^^;^/^^:7^yi-^ — T-^SiJU, 0. 1 
mmHg^tK4 S^'CT-l 6 ^Fel^j^ ^ iirfc. t#^iX7t&feco 

-^i^^^^^2^^<9i§bfc. gfi^ir-r^efet^^fi-^ 
^^75q#^;fxf:i, lKa=7. 6 9g (7 0%) „ 
[0 0 9 9] NMR;^f^b. t# bHfc^S-^^<Z)^ 

S-^Jttil : 1 T'^b6::^;^»^^J0^b7t. rco^ffi-^^co 

iS:g2 4 8nmt:::Joita^ii^(i, 9 5% (g|i?lMm . 

SS^i^J5>^ fi : 1 1 8 6 0 (^2p4<y ^f^UV^ 
[0100] 'j^Wm. : 1 - 4 5o 

IR (KRS-5, cm-') : 2937, 1726, 1 
259, 1149, 111 2, 
M3_ 

9 y /L-g? (±) -y z^or^^/^^^^^ \^yzr,y^^;V/ 

^^Ti v^za — ^ ^' >- ^ nfc ;^ ^ — ^ ^ Anfc + 
^{:i^3^^it:^cl 0 Omlco-t-;:^?F$7^^:=tE-^ 5. 9 4 
g ( 3 0 ^ y -E-/L-) (^tfjfE^iJ 1 T-i^Moy ^ y yu^ 
(±) -y^NH - h^-zc^T'/L', 4. 87g 
(3 0^y^/U) (D p -T-ir U^/, 2 OmltD 

i:/:^='r-t^>'^t>'l . 48 g ( 9 ^ y ^yU-) OTy't^';=^-r 
yyf-a:=^ h y yL. (AIBN) ^T'^^D b. ^^SIS^T 
tw8 0"C-e8B#ml^^bfc, t: Kd:7 

y^- (THF) X^m\^fzik. '>^(D\L Koaey>^^-^ 

if 1 y y v;\^(Di!^~:^^ /~;vu^mmz.m'^\^fz., ^ 
;^Scbfc^t^^;^f^y y -f/i-^— -e^sub. o. immHg^ 

St/THFtc-^^^ii:. _h|Eb/:it>cD^f^b-a:^— ^j^- 

ilxa= 7 . 7 8 g (72%). 
[0101] 'H NMR;it^b, ^nhMz^'^'^^cO^ 

^S2 4 8ninf::*5tt6^i§^ti. 7 5 % (^Ii: 1 m . 

^i^s^ji) x^^. mmm^mxx\^hz.k^^^\^ 



(16) 

29 

SS^i^^^^: 7 6 2 0 (^2^^ U U 
[0102] 5^tS:^ : 1.41. 

I R (K R S - 5 , cm"') : 3193,1751,1 
72 6, 121 8, 1201. 

mIlS0^j2^^:^ol^T^^bfc^m-^^^:7^a f u v y =i 
m cD7^:7u v^^v:7^/u^r-itiMbfc^^. hm 

D S ^EA.^^;^ bfc i> y ^ V^^K-bt- 2 0 0 0 rpm 1?;^ t:° 
^-3— hb. 1 1 0"CT-6 0#rBl:7'y ^ Ufc. ^J? 
0, 7 M mco Uv^;^ h^^y^|^^#b^^fco z.(DuV^:^h^ 

r F^=^->^1/— (NA= 0, 45) 
T'itTfebTtf^. 2. 3 SyoCOv" ;^^/Ur>^^:=^r>A 20 

VtK-C'S O^reiy v;^ L-fc. 4 OmJ/cm^ oS^fitr. 

0, 3 M m^-Y V • K • ^ (L/S) /^^^ 

[0 10 3] i^\^^X\ ^mcoX^l^'LXUi^::^ h 

1. fz.i-^j :=^>mm^wff^mmR r E^^tcuix^b. p 

M=2 0 0W. J!E;^=0. 0 2Torr. T/l^^>^ (A r ) 
>y"^= 5 OsccnKD^^tTX'A r y ^ ^ y >- i^^^f 

Uv^;:^ hNPR-8 2 0 (S^j^»±S^) ^l^j^tOK^ 30 

M5_ 

Mae^^l3^c^ol^r'^/^Scbfc^m'^^^?L^^5^y^^^^il? 

^S-^^t;i^U-C2fia%coa(7) h y :7j.^yU';^/u 

:7n v™7(>':/7^-:7^yu^r"iiiiL-fc?^. HMDSM 40 
a^^SUfciyy =i>'S^_b{3 2 O O Orpm T--Xt°vr3 — 

hb. 1 1 ot:x6 o^:i'fBiry b/t„ ^/?o. i 

r F:3i^v"7 ify^T" (NA=0. 4 5) XM^ 
bfcft, 2. 3 8%(7:)y' ^ 5^/U'T^^^:=^>^Ay>^ K 
p^^rv^K (TMAH) 7X^?i^X^f^b, ^^^y-yKX 
6 OfJ^mV >^^l^fz.^ 3 SmJ/cm^ (7)gt7tttX\ 0. 3 
M m LySy<^'->':^mi^X'^tc^ 
[0 104] 1^\^^X\ ±.m(OX oizVX i^i^:^ h^^^ 

bfcv-y :=^>'mm^mtm\4 tmm^j:^mzx-DXA r so 



#[l^^9 - 9 0 6 3 7 

30 

hNPR-8 2 0 (Hiim) ifRi^(D K^-t'^2/5">':?^i&t 
M6. 

tfJiS^iJ 2 i^:^BV>X'^^bfc#feS^^^?L^::«^^/ut:i^^^ 
bX 1 8mft%^?S<b bfc. ^#btLfc?L^^5^yu-^^S 
t-, ^t^S-^^tii^pf bX2Sa%<7:)ffl:(7:'v>:7::tir^yi/3— K 

^^bf^i/y VS^-bt:: 2 0 0 Orpm X^ f^rn— ^ 

b. 1 1 o°cx6 o^rsiry-i-^ bfc. ^;i:o. 7 m 
¥ :^^i^^u—^m%mm {=-=ii^^±n. na = o. 5 

5) XltTfebfcf^. 2. 3 8%cr)^ h^p<5"yl-T>'^:^ 

^A^^-r Kn:^=^>'K (TMAH) A^nmxm^i^. 

-^';<^^zkX6 0^:i>rpiy >^ bfc. 1 OmJ/cm^ (^IfTtft 
X. 0. 2 Mm b/S^^^' — >';6^^ftlX#fc. 
[0 10 5] 7^V^X^ _hfStO^ pdbXUv^::^ S^^:^ 
b/cC/y =3^-S^^tufH0?ij4 irf^ane^ifet:: JzoXA r 

hNPR-8 2 0 (Hijm) tmmfDVy^ =^y^iyi^'m 

mi 

^ y^i-^ (±) -^y^in - vy^^^ hV^^^yl-/ 

:7 a ^-™n — 7^ ^ ^ ^ - ^ ^ AiXTt + 

5>t-^J^$-fr/c2 O 0ml£O-^;^?f^:7^^r3t:i. lOg 

(50. 5 5 y ^71-) (Dmiia^j 1 xm'^<D ^ ^ ^ y 

(±) — ;^/^ar^iy y hVjnj^v^yL-, 9. 9 0g 
(5 0. 5 5y^/i-) cot^ ^ y /u^y yi';}?yi':=^yi', 3 
3. 7ml^^v^:^=^1^>':S:t/2 . 49g (15. 25y^ 

/u) (^ry't^'^-r yy^nr^ h y /I- (aibn) ^?^;fjD 
b. ^^^la^Tt' 8 ox;x8P^r«im^^b/c„ 

^^h^tKn^^^/ (THF) X^^rf^bTtf^. ^>a:(7:) 
t Kn^y 3 y 5^ h/K:07K-:3i^ y—yi^fg^^j^ 

b. 0. lmniHg^t/4 5''CX1 eSfPem^^iirfc, #b 

ti/cefe(?:'j^^^^O^THF{c^^^-y:. Jiteb/c^co 
<tf^btt^~^^j'^|g^2^^«9i§b/cL. B6^<!ri-^S 
fe(^^fi^^;iq#btLfCo 43lfi= 1 4. 33g (7 2 
%) . 

[0106] ^H NMR;6-b. Wt^M^^m^W^CD^ 
m-^Jtfii : 1 XSb^r ^^^^!J0J!bfc, '^(D^m%W(r> 
^:S2 4 8nmfZ*5(t^^iM^ti. 95% (^)? 1 m m . 
^^MJt) Xfei?. ^P^ttt;®tLX(.^^r t^^b 

: 1 3 6 0 0 (^v^TKy 



(17) 



^m^9~ 9 0 6 3 7 



31 

[0 10 7] : 1. 5 2„ 

IR (KRS-5, cm*') : 2960, 1727, 1 

2 5 9, 1 1 4 8„ 

^18 

'M^mM^^tz.'lO 0^\(D-r:^'^^y^:^^\^^ lOg 
(50. 5 5 y ^yu) COtufS^Jl X-l^^tO;^ y yu^ 
(±) -y/^ci- :y h>iii>;y-yu^ 11. i3g 

(5 0. S^y^yu) CO;^^^ y/L-^Ti^^^^'^/U'. 3 

3. 7mlc7)v;:<f:^i^:/^Oi2. 49 g (15. 2?y^ 

yu) cOT>^t:'';=^^ yy^n- h y yt- (AIBN) ^WM 
^^#IS^T{C8 0t:T'8^rBim^Lfc. ^JEc;:^*^ 

^^h^i:KD:7^v (THF) T"^3BR bT^c^t. 

b, 0. lmniHg^O«4 5T:T-1 6 0#rBl^^$itfc, #^ 

^[WlC^t^-^;^i^^^2^#*)agL7h. g&tJi:t-^e 
fec^^^S-^^zJ^tbtLTb. t{xS=15- 85 g (7 5 
%) . 

[0 10 8] NMR;i^b. ^%hMz.^m.^^(D^ 

^:g2 4 SnmtZiottS^gil^t^. 9 5% (^^ 1 m . 

£fiS[z^:9-F-S : 14 100 (;^v^7K y u 
[0109] 5>t6:^ : 1.41. 

1 R ( K R S — 5 , cm ') : 2912, 1722, 1 

2 5 9, 1 0 9 3„ 
M9. 

UTl 7mfi%-J^?^i:bfc. #bi^7t?L^^^y^^^^ 
t-. 5ttfi'^^{::x=i-tr 5fift%coa:co h y v^ai:!^/^;^/^ 

:7a>™;^ v:7^^v:7-f /u>s^r-i®i§Ufcfi. HMDS^ 

S^iSb/cv'y rn>'S;^J::{;:2 0 0 Orpm T-^t:°V=3 — 

hb, 1 2 ot:X'6 oi:J^f0l:7^y '<"^' bfco ^i¥o. 7 

r F^^^rv-^U— y-'^7"5//< (NA=0- 4 5) -Qm% 
Vtim. 2. 3 8%C>-x H^^f ^/L'T>'^::^f>A/N^ K 
C3;d-:3^v.K (TMAH) y^mmX-mtL^. :t>7i^X' 
6 O^r^ay UfCo 3 SmJ/cm^ 0. 3 

^■J 1 0 



32 



bXl 7fiffl%^fj^^Lfc. ^#e>;h,?t?L®?:x.5^/u^^i^ 
^S^^tc>PfUT5fiffi%(7?ffl(D h y 7nir^7L.>^yi. 

g^Jgbfc->y :^>ffi^±tC2 0 0 Orpm T-;^f>'=i — 

hb. 1 2 o''c-C'6 o#rpi^y-<-^ bfco ^J?o. 7 

10 r F J^-^^f-v-^U— (NA=0. 4 5) T^i^Tfe 
bTtf^, 1 0 O'CX'6 0#rBl-<— ^ b. 2. 3 8%cD7^ 
h^T'^/i-T^^^^'^A/x-^ Kp^^'> K (TMAH) 

OmJ/cm^ tO|t^g-<:% 0. 3 n m \^ / S 

i^Ji 1 

Htjf^^J 7 *3V ^X-^JBfe bfc#tS^^^?L^:r.^yl.{;ii^^ 

bxi 7mg%^f^ci: bfc. nhMzMVw.^'^j^-^m 

20 t;:. ^S-^^l^i^bT 2SM%cog(D h y :7air^yu;:=^/u 

:7 a >'™;^ V^^>':7^/U>?Xitigbfcft, HMDS^ 
S^JSb/dv^y V^^_bt::2 0 0 Orpm X;=^ — 
hb. 1 2 0X;X6 0#rrl5:/y-<— bTto M)?0. 7 

r F^=3rv'-^l^^if;^^vyyN (NA=0. 4 5) XlfT^ 
bTtft. 1 0 O'CXe O^^J-TbI-^--^ b. 2. 3 8%^7?v^ 
h^;^ ^/L.TV-t^'J'A^^-f Kct;d-=^>' K (TMAH) 
30 TK^^f^X^^b, Jli£-('xfV7icX6 O^re^y ^^^bfCo 2 
OmJ/cra^ CO^^SX. 0. 3 ;i m L/S^^^ — V/^^ 

^■11 2 

bx 1 7sa%^?i^^ bfc. n^Hti%m^^/mm 

^fi'^i*:tr^bX2mfi%Oa(?:» h y :7zii::^/U;^yU 

r>A h y T?/!^:^^ 7« ^>':^/U';j^^.— h^;bD^x+57' 

40 70™^ V37'^>':7^/U^X^ti§b7hf^, HMDS^ 
S^Sfebfcv^y =^>S^-htw2 0 0 Orpm X fc" V — 
Hb. 1 2 0°CX6 OS'fpl^y-^--^' bfc„ ^i?0. 7 

r F^^v-v-U — if^7^-//N (NA=0. 4 5) Xff^ 
bfc^^, 1 0 0*^0X6 0|:i'%1'<-i^' b. 2. 3 8%£^7^ 
h^7< 5"/ur >-^— Kn;r:5r>' K (TMAH) 

7K^?^x^ftb. fl^-Y^VTKxe o#r«iy ^-xbfc, 2 

SmJ/cm"^ (DifTtSX. 0. 3 m L / S --^^ — >';!5^ 

mmx^fz. 

50 1 3 



(18) 



itf^ip9- 9 0 6 3 7 



33 



34 



^ ^ ^ >l 

0 OmlCQ-:h;=^ff^:7^;^3{;, 4. 9 6 

g ( 2 5 5 !J ^/u) (OtHmM 1 T^f^MtT:'^' ^ y ^L-^ 

C±) ~>t/^r:i:=^ 5/ ^ ^ r?' h >'^;^7^/^. 5. 8 7g 

-^>-^yU. 16. rmlc^ixrt^i^V^t/l . 23 g (9 

5 y^yu) (T^ry^t'';^^ yy^p:=^ hV/u- (A i bn) 

ft^mm^'r h'yii h'u-y^^ (THF) x^^rnvtim. 

^pm<D t K n ^ / > ^^tf 1 y h ^K?:" ^ y — 
0. lmniHg^O«4 5T:-C1 6 5#Pp1^J^ iirfc. 

%) o 

to 1 1 0] nmrts^^, mhrif^^m-^w^(o^ 

m-^ltti^^ : 6. 5:53. 5 

X-h^^t:^mm\^f::.. ^ (7?^fi^^(^^:S: 2 4 8 nmt^ 
iolt^^il^fi9 6%. -^LT 1 9 3nraT-{i6 4% m 



[01113; 

1-7 8. 
I R { K R S - 5 , cm 
259, 1147, 1 



1 3 9 0 0 y 



2 9 1 4, 1 7 2 4, 



10 3, 

NPR-8 2 0 
PMMA 
MLMA-MAdMA 



mllS^Jl 3i:ldol^X'^J5feUfc^m'^^^^ra eu^^^y 
/u^^yuni— ^yuT-tv^— ht::^^UT 1 9fiffl:% 

MD S^^Sr:tebfcv'y :=f>'^;K_hf:i2 0 0 Orpm X^ 

f^^^— hb. 1 2 o°cr'6 o#rBi:7"y ^ bfco ^ 

^^^K r F^^v-^U — (NA=0. 4 

5) xm^^Vf-m. 1 0 ot:t-6 0#rp1-<":^ b, 2. 

(TMAH) Tkmmxni^i^. :t>'7Kxe ofj^mv 

>';=^bfc„ 8. SmJ/cm^ C9^7l£fiT% 0. 25;xm^ 
V • T> K - (L/S) — V;iSi|?{gLX# 

20 fco 

[0 1 1 2] iJ^l^X. itEcOct 5»{CbTl^v^X h (MLMA 

-MAdMA) ^^^bfcv-y =^>^mm^^nwmR i 

^i:iH5J^b. Pm = 2 0 OW. JE;/3=0. 02Torr. C 
F4^^= 1 0 0 sccm(D^i^TX S ^m\^t^f:L'oX =^ y 
^^^^^^f7<^tz., ^ix^'V:^"'!/" hAU^l^— hit (NP 

R-8 2oi^^bT) {:ir*ibr. ^(omi^^-r X z> fsin 
[0 1 1 3 J ^fc. \tn<Dtci^. 

^ hXfoa:S^^v^^^':/Uv^;=^ hNPR-8 2 0 C:^ 
30 mMM^±M) ^t/PMMA (/Ky y y 

h) ^m^'xw}m^j:=^^y^>'i^^:^z^^m^rf^fz^ 



5 2 3 
7 9 0 

6 10 



hit 



1 . 
1 . 
1 . 



0 0 
5 1 

1 7 



-btEco^tc^bfc^^T!)^^. ;^^P^{::J:-5 h (Mb 

MA-MAdMA) <D^^y=^> :i^Wt4f± , / yi^y y ^ l^Z^?^ hX 
^^^m-^-'y'r ^ y' y^ hNPR-8 2 0(^^tL,^^l^ 
^X^'O. ^fc. PMMA (jKy y 5"yL.^^^ y u- 

h) ^'o^m^mf\>x\^-^^tf)-mm^Mz^ 
m 1 5 

mum 1 3 tc:}oi -x^m.\^tL^n^p^^%m=^^^^\^m 

^bXl 8S:^%^?^i: bfc„ ?#bHfc?L^^^/i-^?^ 
^fi-^t^t^^bT 5fifi%£Offlco h y 7^-y^J?;/^ 
yuy-^^'^i^y^iyy^/i.^X^my.Mk. HMDS^ 
a^Jfebfcv-y ^:^mm±.\^2 O O Orpm Xy^fVn — 

h b. 1 2 o'^cxe o#r«l:?'y-<— bfc, MJf:o. 7 



r F:r.:3r>'-^ iy^< (NA=0. 4 5) X^Tt; 

bfc^^, 1 0 0T:X6 0^>fBl-<— b. 2. 3 8%C07" 
h^;^5^/L.rv^::^'>Ay^^ KoxT^v- K (TMAH) 

7. 4mJ/cfli^ C0S7tfiT::\ 0. 2 5 m m L/S^^^ 

-:ytmm.x^fz^ 

[0 114] ?i:i^T% _hta<7)^ ^t^ibTu-v^;^ h^^^ 
bfc->y =^ v^;K^HtJtS0iJl 4 j:ori 

8 2 0 (tijHbS) <t[^^Xfcf9;0-oPMMA J: »9 

^ J l 6 

7 50 tfJtE^Jl 3tz^ol^X'^J5Scb/c^fi^^^fLS^:^^/Kz^ 



(19) 



i^mW-9~9 0 6 3 7 



35 



36 



^JffeU/oy 2 0 0 Orpm "C^^ fVn— h 

5) r'^3i£Ufc^. 1 0 c^CT-e o^rta-^— 2, 10 
(TMAH) Tfc^^^-e^ftu. ^-Yr^^-Ttc-ee o#rp^y 

>;^Lf:i, emj/cm^ COStTfeST-. 0. 2 m LXS 

[0 1 1 5) ^l^T% _hfS(Dj; ptcL-TU'v^:^ h^^^ftj 

;S^;J<v^7"^:/u>^^ hNPR- 
8 2 0 (mJtti) tm^X-;h^/}^-::>PMMAX'0 hWrmz 

t 0 1 1 6 J 20 



[0 117] $f>t:i^fc, ^m^i$:co?F^co^l^/^^ttm'^ 

X.X. m2(D^ y'^—miL\z\,^(Dmm\'^w>2(D^m^ 
'^w-<Dm 2<D^/ '^-mm'-^m<7:>mm^mit7Kmmx 



7 n > h-<— v^tO^^ 



1 1 m J i I m 4^ IS-h/h ffl 1^ 1 01 5#it!2 

1 1 I i tt^ m 4^ [2±/h ffl 1^ 1 0 1 5# ttii 
w ^ J 1 1 m J 1 1 lit m _b /h ffl 1 0 1 5 ^ itii 



i I m J 1 1 llJt TtT ^ EJr /h B 4^ 1 0 1 5# it!! 

(72) /J-:*:ZI 



